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On the Formation Mechanism of Heterogeneous Learning Ability: An Analysis
Based on the Three-Dimensional Interaction of Physiology,
Psychology, and Environment

Mei Jinsuo
Civilization Prosperity Education Technology Research Institute, Beijing 102300

Abstract : The variations in students' learning capacity are neither mere individual fluctuations nor fully attributable
to "effort levels" or "talent differences"; rather, they result from the nonlinear interactions among
three fundamental systems: physiological, psychological, and environmental. This study aims to
elucidate the mechanisms underlying heterogeneous learning capacity and establish a theoretical
foundation for scientific diagnosis and targeted interventions. First, it defines the conceptual framework
of "heterogeneous learning capacity," emphasizing that it reflects "structural type differences"
rather than hierarchical distinctions in performance. Subsequently, it examines how each system—
physiological (central nervous processing efficiency, autonomic regulation, sensory pathway load,
circadian rhythms), psychological (cognition, emotion, willpower, behavior), and environmental (family
upbringing, school evaluation, social context)—influences learning capacity. Finally, it identifies three
key interaction patterns among these systems: transmission laws, emergence laws, and heterogeneity
laws. The research demonstrates that learning capacity heterogeneity stems from dynamic interactions
across these three dimensions, and any single—dimensional assessment fails to capture its full
complexity—a conclusion that forms the theoretical basis for systematic diagnostic approaches.

Keywords : heterogeneous learning capacity; three-dimensional interaction mechanism; physiological-
psychological-environmental system; multiple causes for a single outcome
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